TISSUE PRESERVING AND MINIMALLY INVASIVE HIP REPLACEMENT 

SURGICAL PROCEDURE 

Related Applications 

This application is related to assignee's U.S. Patent Application Serial 
Number [Attorney Docket 702.153], filed [concurrently with this application]. 

Field of the Invention 

This invention is generally related to total hip arthroplasty. The invention 
is specifically related to a hip replacement surgical procedure that is both 
minimally invasive and tissue preserving. 

Background of the Invention 

The move towards minimally invasive surgical ("MIS") procedures for hip 
arthroplasty has begun and continues. To date, some of the proposed MIS 
procedures incorporate some similarities to the traditional open procedures. For 
example, posterior incisions and approaches may be used, the hip may still be 
dislocated during the bulk of femoral and acetabular preparation, the short 
external rotators may be dissected, or the gluteal muscles and in particular the 
gluteus medius and minimus may be dissected. In other words, the MIS 
methods still result in the dissection and disruption of important soft tissue; even 
if in an amount less than in conventional open techniques. 

These similarities with traditional open methods resulted in MIS 
procedures that have similar post-operative results as open-methods, e.g., longer 
recovery times and increased dislocations. Thus, the only real benefit obtained 
by using these MIS techniques was the smaller incision. Accordingly, there is 
room for improvement within the art. 
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Summary f the Invention 

It is an object of the invention to provide an improved MIS hip replacement 
surgical procedure. 

It is an object of the invention to provide an improved MIS hip replacement 
surgical procedure that provides for more post-operative benefits than just a 
decreased incision size. 

It is an object of the invention to provide an improved MIS hip replacement 
surgical procedure that preserves rather than dissects soft tissue. 

It is an object of the invention to provide an improved MIS hip replacement 
surgical procedure that provides for minimized aggravation of soft tissue during 
the procedure. 

These and other objects of the invention are achieved by a tissue 
preserving surgical procedure for the replacement of a hip joint, including the 
step of making a superior incision for accessing the hip joint. 

These and other objects of the invention are also achieved by a minimally 
invasive surgical procedure for the replacement of a hip joint, including the step 
of making a superior capsulotomy for accessing the hip joint. 

These and other objects of the invention are also achieved by a minimally 
invasive and tissue preserving surgical procedure for the replacement of a hip 
joint, including the steps of: making a superiorly positioned incision; and 
preparing the femoral canal of a patient's natural femur for receipt of a femoral 
implant, through the superior incision, while the patient's natural femoral head is 
still within the patient's natural acetabulum. 
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These and other objects of the invention are also achieved by a tissue 
preserving hip surgical procedure for the replacement of a hip joint, including the 
steps of: preserving the short rotators and posterior capsule; and preserving the 
abductors. 

Brief Description of the Drawings 

Figure 1 is a depiction of the incision location of a prior art MIS hip 
procedure that uses a posterior approach. 

Figure 2 is a depiction of the incision location of a variation of the prior art 
MIS hip procedure of Figure 1 that uses a posterior approach. 

Figures 3A and 3B are depictions of the incision location of a prior art MIS 
hip procedure that uses posterior and anterior incisions and approaches. 

Figure 4A is a depiction, similar to those above, showing the incision 
location of the MIS hip procedure according to the invention. 

Figure 4B depicts a detailed view of the incision area for the MIS hip 
procedure according to the invention. 

Figure 5 depicts the use of retractors around the femoral neck in the MIS 
hip procedure according to the invention. 

Figure 6 depicts the drilling of the greater trochanteric fossa in the MIS hip 
procedure according to the invention. 

Figure 7 depicts the broaching of the femoral canal in the MIS hip 
procedure according to the invention. 
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Figure 8 depicts the resecting of the femoral head in the MIS hip 
procedure according to the invention. 

Figure 9A depicts the removal of the femoral head from the acetabulum in 
the MIS hip procedure according to the invention. 

Figure 9B depicts the resecting down of the remainder of the femoral neck 
in the MIS hip procedure according to the invention. 

Figure 10 depicts the reaming of the acetabulum in the MIS hip procedure 
according to the invention. 

Figure 11 depicts impaction of the acetabular shell in the MIS hip 
procedure according to the invention. 

Figure 12 depicts the trial reduction in the MIS hip procedure according to 
the invention. 

Detailed Description of the Drawings 

With reference to the drawings, a minimally invasive and tissue preserving 
hip replacement surgical procedure that meets and achieves all the objects of the 
invention set forth above will now be described. 

Figure 1 is a depiction of the incision location of a prior art MIS hip 
procedure that uses a posterior incision 24. Figure 2 is a variation of Figure 1 
with incision 24\ Figures 1 and 2 show the main muscle groups around the hip 
joint which are the gluteus maximus 25, the ilio-tibial tract 26, the tensor fascia 
late 27 and the gluteus medius 28. The surgical method related to this posterior 
approach is disclosed in WO03/065906, which is incorporated by reference 
herein. 
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To prepare the hip for the total hip arthroplasty, the quadratus femoris 
(i.e., short external rotator) is released (i.e., dissected) from its femoral insertion. 
This will expose the posterior capsule of the hip joint. A thorough superior, 
posterior and inferior capsulotomy of the hip is performed and the hip dislocated. 
With forceful internal rotation of the hip, it is possible to carry out anterior 
capsulotomy of the joint. 

Figure 3A is a depiction of the incision location of another prior art MIS hip 
procedure; one that uses a combined anterior and posterior approach. 
According to the anterior approach, and as described in EP 1 149562, which is 
incorporated herein, patient 40 is initially placed in a supine position (lying on 
their back) on a conventional operating table. Then, with leg 48 in a neutral 
position, two prominent bony landmarks are palpated, the anterior superior iliac 
spine (ASIS) 59 and the greater trochanter 22 of femur 62. Ilium 64 and pubis 66 
of hip 68 are shown to better illustrate the relevant area of the body. The 
approximate anterior incision starting point 71 is identified two fingerbreadths 
inferior and two fingerbreadths anterior to the tuberical of the greater trochanter 
22. The approximate finish point for the anterior incision is identified three 
fingerbreadths inferior and two fingerbreadths lateral to the anterior superior iliac 
spine (ASIS) 59. With the use of a spinal needle, the appropriate starting point 71 
and the path of the anterior incision are identified by impaling the skin down to 
bone to confirm the central axis 69 of femoral neck 60. 

However, with this approach, a second -posterior — incision 46 (Figure 3B) 
is used for insertion of the femoral implant and often visibility of the femoral canal 
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and joint capsule through this posterior second incision is difficult. In fact, the 
method describes using the anterior incision for visibility. Furthermore, as with 
any posterior incision, since the gluteus medius and minimus are not well 
visualized and protected, they can be severely and permanently injured using 
this technique. 

Based upon my review of, and experience with, these MIS approaches, I 
have concluded that there is a way to perform MIS hip surgery that is also tissue 
preserving. 

In particular, concerning posterior incisions and approaches, I have found 
that post-operative healing related to posterior incisions is not always optimal as 
the short external rotators and posterior capsule are not at full strength initially 
and may never regain their anatomical integrity. Furthermore, post-operative 
dislocation rates increase with posterior incisions. Accordingly, it would be 
preferable to have a surgical method that does not implicate a posterior approach 
or incision. 

Because much goes on in a very limited anatomical space during a hip 
MIS, it would also be preferable if the new surgical procedure had excellent hip 
capsule visualization and accessibility. 

While incision location and approach are two ways to get a good 
visualization, another way is through how the incision and the fascia lata are kept 
open. It would be preferable if the new surgical method easily worked with 
ordinary retractors to keep the incision and fascia lata wide open while 
preventing surrounding soft tissue from being accidentally injured. 
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Finally, while this method is labeled as MIS because its incision size is 
typically less than 8 cm, what is actually more important to this invention is a 
surgical procedure in which the soft tissue, such as the posterior capsule, short 
external rotators, gluteus medius, and gluteus minimus are left in tact (e.g., not 
dissected or transected) whenever possible. Accordingly, the focus on the 
current procedure should be on the fact that it is tissue preserving and minimally 
invasive, whereas other procedures are merely minimally invasive. 

Figure 4A is a depiction, similar to those discussed above, showing the 
incision location of the MIS hip procedure according to the invention. The 
incision 75 begins at a point 74, which is a projection of the tip of the greater 
trochanter 22 and proceeds superiorly about 8 cm. The location of the greater 
trochanter 22 can be identified by any known means, such as by palpation of leg 
48. 

It should be noted that during the MIS procedure according to the 
invention, the patient will typically be on his side, opposite to the side being 
operated on. Accordingly, incision 75 will be generally parallel to the operating 
room table (not shown) and the resulting opening will give a clear overhead view 
of the hip socket. Lines 76, 77 give a general indication of how a projection of 
the incision 75 boundaries give almost a complete overhead access to the 
greater trochanteric fossa 70. Furthermore, the patient's leg should be rotated 
(adducted) about 15 degrees inward. 

Figure 4B shows an intra-operative view of the incision site in preparation 
for the capsulotomy. Femur 62 is shown in projection under the soft tissue and 
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showing the relative locations of the greater trochanter 22, femoral neck 60, and 
femoral head 56 relative to the incision 75. Furthermore, Figure 4B shows how 
piriformis 80, gluteus minimus 29, and gluteus medius 28 are retracted to begin 
exposing the hip joint capsule 85, while protecting the aforementioned soft tissue 
from injury. 

Thus, this overhead view and access to the hip joint will allow for a 
superior (vertical) capsulotomy to be performed on the hip joint. 

After the capsulotomy is performed, the retractors are released and then 
repositioned in the open hip capsule. Figure 5 depicts how various retractors are 
used to keep the incision open a width I. First, a pair of leverage retractors 120, 
120' can be inserted around the still intact femoral neck 60 to deflect the lower 
incision boundary 76 to prevent unwanted soft tissue from entering the surgical 
area. Though other MIS methods have alluded to the idea of not dislocating the 
hip during femoral canal preparation, those other methods have not taken the 
next step of using the femoral neck as a support for leverage retractors. Using 
the restrained femoral neck in this way and in combination with leverage 
retractors allows the incision to be kept wider open and provide better visibility 
without the need to dissect additional tissue; reinforcing the tissue preserving 
goal of the method. To keep the upper end of the incision open spiked Homan 
retractors 1 10, 1 10' can be driven into the ilium and used to deflect the tissue 
surrounding the upper end of the incision boundary 77. 
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Though these various retractors 110, 110\ 120, 120' are not shown in all 
the following figures for clarity's sake, of course the incision 75 is retracted open 
its width I by such retractors. 

Figure 6 depicts how, with this superior incision, the femoral drill and bit 
130 can be inserted directly in-line with the femoral axis AF. The superior 
incision also provides for excellent visibility of the greater trochanteric fossa 70 
and a straight insertion of the drill bit. As is known in the art, sequential drilling, 
with progressively increasing diameter drill bits, is carried out until the femoral 
canal is drilled out enough to receive the femoral broach. 

Figure 7 depicts how with this superior incision, the femoral broach 135 
held on its handle 137 can be inserted and operated (i.e., impacted) directly in- 
line with the femoral axis. As with femoral drilling and as known in the art, 
sequential broaching, with progressively increasing broach sizes, is carried out 
until the femoral canal is ready to receive the femoral trial. However, as shown in 
Figure 8, the final broach is left in the prepared femoral canal for the moment and 
used for templating during the final resection of the femoral neck as will be 
described below. 

As shown in Figure 8, a conventional oscillating saw is then used to resect 
the femoral head 56 from the femoral neck 60. As shown in Figure 9A, after a 
screw 140 is drilled into the resected femoral head 56, the head 56 can be 
removed from the acetabulum using a T-chuck 145. 

As shown in Figure 9A, after the remainder of the femoral neck 60 is 
removed using osteotome 150 and the femoral broach 135 as a template. With 
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the femoral broach 135 countersunk into the femur, the surgeon can clearly 
visualize the necessary fracture line to bring down the remainder of the femoral 
neck 60. 

As shown in Figure 10, the acetabulum is reamed to the proper size. A 45 
degree angled reamer 155, such as shown in WO03/057049 (Waldemar Link), 
and incorporated by reference herein, has been shown to fit very well in this 
limited space. 

As shown in Figure 1 1 , the acetabular shell S is then impacted into place 
using an acetabular impactor 160. An impactor 160 especially suitable for this 
purpose is described in assignee's co-pending application serial number 
[attorney docket number 702.153]. At this point, i.e., during impaction of the 
acetabular shell S, computer assisted navigation or an alignment frame may be 
used by the surgeon to assist him in setting varus and valgus, as described in 
our co-pending application. The shell liner L is then positioned. Additionally, if 
the acetabular shell is to be retained in the ilium with screws, the screws can be 
implanted via any suitable method, including through a percutaneous second 
incision distal and anterior to the vastus tubercle of the greater trochanter. 

The femoral broach 135 is then removed from the femoral canal and 
replaced with the trial femoral stem 200. The trial femoral head 210 is inserted 
on the neck 215 of the trial femoral stem 200 and the hip palpated to allow the 
trial femoral head 210 to move into its position within the acetabular liner L. Leg 
length and range of motion is verified. 
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The hip joint is then, for the first time, dislocated. However, because the 
trial femoral head 210 is typically substantially smaller than the natural femoral 
head, dislocation at this point is not as disruptive to the surrounding soft tissue 
and the hip joint, itself, as would be a dislocation of the natural hip. 

Once the hip joint is dislocated, if leg length and range of motion are 
acceptable, the trial femoral head 210 and stem 200 are removed and the final 
femoral implant and head inserted through the superior incision and in a 
conventional manner according to the instructions accompanying the implant. If 
leg length and range of motion are not acceptable, the surgeon may further 
prepare the hip joint and then re-check. 

Generally, this method has been described with reference to a total hip 
joint replacement. However, this method can be just as easily used in a partial 
hip joint replacement, where only of either the acetabulum or femoral head are 
replaced by an implant. Therefore, when replacement of the "hip joint" is referred 
to, what is meant is either of the femoral or acetabular sides of the hip joint. 

The tissue preserving and minimally invasive hip replacement surgical 
procedure has been described with respect to a preferred method for carrying out 
the procedure. However, the procedure is not limited to that method and when 
determining whether variations fall within the scope of the invention, reference 
should be made to the appended claims. 
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